Carbon dioxide pneumoperitoneum alters acute-phase response induced by lipopolysaccharide.
As laparoscopic surgery continues to expand in scope, septic patients will be exposed to carbon dioxide (CO2) pneumoperitoneum in increasing numbers. The biologic advantages or disadvantages of laparoscopic surgery in the setting of sepsis/inflammation are not known. In a rat model, we investigated whether CO2 pneumoperitoneum alters the inflammatory response induced by bacterial lipopolysaccharide (LPS). Male rats were injected via the penile vein with LPS (1 mg/kg). Five hours later, the animals (n = 5) were subjected to CO2 pneumoperitoneum (group I) for 1h; the animals of group II (n = 5) served as controls (no pneumoperitoneum). At 6 h, all animals were killed and the liver harvested for analysis of hepatic acute-phase gene expression. Total RNA was isolated and analyzed by Northern blot hybridization with probes for alpha-2 macroglobulin (A2M) and detected by autoradiography. The film in the linear range of exposure was quantitated using an imaging system. The signal intensity corresponding to A2M mRNA was normalized by the signal corresponding to 28S rRNA detected by staining with methylene blue. The mRNA levels in group II was 6.5 +/- 0.9 vs 2.8 +/- 0.4 in group I. As compared with rats that received LPS only, those that received a combination of LPS and CO2 showed a reduction in A2M mRNA levels (57.4%, p = 0.006). These data demonstrate that the presence of CO2 pneumoperitoneum reduces the inflammatory response established by LPS. This finding challenges the generally accepted notion that smaller incisions alone account for the observed benefits of laparoscopic surgery. It further suggests that CO2 pneumoperitoneum - aided laparoscopic surgery impedes the inflammatory response and may therefore offer specific benefits over conventional surgery.